Background: Children with diabetes type 1 (T1DM) need close monitoring for their blood glucose, food intake, insulin therapy and physical activity during school hours in order to guard against the development of acute and long-term complications. Objectives: To evaluate the current situation of management of T1DM in primary and intermediate schools children through assessment of the working staffs' attitude, knowledge and practice at Al-Jouf, Saudi Arabia.
Introduction
Diabetes mellitus is one of the most prevailing non-communicable diseases in children [1] . In Saudi Arabia, the annual incidence rate of type 1diabetes (T1DM) is 31.4 new children per 100,000 total population. 16 ,100 children in Kingdom of Saudi Arabia have T1DM which represent 25% of the total population of children with T1DM in the Middle East region's totaling to 60,700 [2] . These statistics demonstrate the rising incidence of the disease among children and the increased need for diabetes knowledge, care and management. Diabetes is a chronic, currently incurable disease that needs effective management in order to avoid the risk of emergence of its long-term complications such as blindness, vascular diseases, renal failure and neuropathy [3] [4] [5] .
The implementation of intensive insulin therapy and such rising prevalence of T1DM highlight the role played by diabetes educators and school staffs. Compliance of the majority of children to the intensive diabetes treatment at school is deficient due mainly to lack of appropriate school staff support [6] . All children including those with diabetes mellitus have the right to learn and continue their education [7] .
In order to ensure that such student diabetic patients at school achieve their full capabilities while participating in academic and various school activities, partnership between health and education services is mandatory. Moreover, to assure the immediate safety, long-term well-being, and optimal academic performance of student diabetic patients, such proper diabetes care at school should be reinforced. This care should include blood glucose testing, caloric calculation, administration of insulin, activity and exercise within the school environment, awareness of the impact of stresses within the school environment, assistance if unwell, and emergency management of severe hypoglycemia and ketoacidosis [8] . Since T1DM prevails amongst young school children, basic knowledge about the disease should be indemnified within the schools environment -staffs, administrators, teachers and/or dedicated nurse.
Among such young children, to control blood glucose to an optimum level, it is essential to balance carefully food intake, physical activity and insulin [9] . Children with diabetes may require multiple doses of insulin while in school [10] . Some children may require someone to supervise or deliver insulin. Children with T1DM need to be active. Teaching the importance of physical activity is an essential healthy habit to enable the child well into adulthood. However, physical activity also impacts blood glucose levels, and teachers need to know how to respond to these changes [11] . Having trained personnel on care of diabetes, which know how to check blood glucose, inject insulin, and choose an appropriate snack when blood glucose levels are low, provides an enormous preventive measure.
The potential cognitive vulnerability associated with hypoglycemic seizures and chronic hyperglycemia among such group of students should be considered by the school teachers. Early detection of minor difficulties should be considered a priority employing assessment of the cognitive skills as a reflection of day-to-day control of the disease [12] . Youth fail to meet HbA1C goals despite advances in diabetes management and their health and safety are at risk when medication, food, and physical activity are not balanced [13] .
The responsibility of the school administrators and educators is very critical in the monitoring and management of T1DM among diabetic school children, given the fact that school-age children spend the greater part of their day time in school. At present in Saudi Arabia, responsibility for the management of the disease among diabetic children of school age is often undertaken by the children and their parents.
To expand the umbrella of this management, school teacher should be equipped by satisfactory knowledge and get training to change their attitude and practical capacities to share actively in the management of disease.
To date, there are no reported studies investigating the awareness of school staffs, administrators, and educators about diabetes in school children in Saudi Arabia. Therefore, this study aimed to assess the knowledge, attitudes and practice of school staffs, administrators, and teachers towards participating in the efforts for managing T1DM and its complications amongst children while at school utilizing the primary and intermediate schools at Sakaka City, Al-Jouf, Saudi Arabia as our sample.
Materials and Methods
This descriptive cross-sectional study was conducted in the period from January 2016 to March 2016 among school staffs, administrators, and educators working in primary and intermediate schools of four Sectors (Sakaka, DomatAljandal, Tabarjal and Sowair) in Al-Jouf region. The study included the respondent 744 participants out of the 1000 teachers targeted.
Their socio-demographic data (age, gender, working place, and type of school, job description, academic status and years of experience) were collected. The main study questionnaire included 23 questions testing knowledge, attitudes and practice regarding T1DM and care of diabetic children. The knowledge domain included 7 questions about manifestations of T1DM and hypoglycemia and preparation of diabetic children before physical activity sessions.
The attitude domain included 5 questions about management of hypoglycemia, willingness to have diabetic children in their classes, need for specialized nurse children, and for a training program to increase awareness of diabetes care at school. The practice domain included 11 questions regarding general affection of students with T1DM particularly attendance, academic performance, support of diabetic children, preparedness of diabetic children before their physical activity sessions and availability of special meals.
Additionally, the sources of the participants' information about the disease were recorded. The questionnaire was in Arabic language and all were closed-ended with three answers (yes, no, or unsure). A pilot study was done before conducting the survey that included 30 individuals not included in the study to assure validity of the questionnaire and essential modifications were done. For calculation of knowledge score of diabetes, incorrect and unsure answers were given zero, whereas, the correct answer was given one point. The mean score for each section (General knowledge on diabetes, knowledge about diabetes at the school and situation about diabetes at the school) was calculated as the summation of the total possible score in each, and then it was expressed as percentage of total score in each.
The diabetes knowledge score was calculated based on the total marks of the three sections. Win Episcope (version 2.0) was used to assess the Chi squire to explore the association between the demographic variables (gender, type of school and family with diabetic children, level of education, years of experience and professional task) and good knowledge on T1DM. We expressed out data as frequency (n and %) and mean ± SDM as appropriate.
Results
In this study, 744 participants completed the submitted questionnaires (74.4% response rate). Demographics, work description and education background of participants is depicted in Table 1 .
General knowledge on diabetes: The results show that the overall general knowledge on diabetes of the participating teachersis75.4%.Good level of awareness of the symptoms of DM prevailed among majority of participants (73.4 -96.8%), while awareness about symptoms of hypoglycemia was 87.9%.
Awareness was low regarding negative effect of T1DM on school children (48.8%), insulin as a replacement therapy (48.5%) and T1DM effect on attendance (47.7%). It was worth noting that awareness for management of hypoglycemia was high (84.3%; Table 2 ). Regarding their sources of information, 35.5% reported that they had this information as a part of their general knowledge. Teachers with a family diabetic child, with the higher level of education and longer career experience had enhanced knowledge of diabetes vs. their counterparts. Knowledge about diabetes in the school setting: with respect to the presence of diabetic children among the class students, 263 (35.3%) of participants reported presence of diabetic children in the class, 404 (54.3%) stated that they encounter diabetic children in their class, while 16 (2.2%) were unsure about the presence of diabetic children in the class. 617 (82.9%) of participants were welcoming the presence of diabetic children in their class, while 86 (11.6%) stated that they would be worried having diabetic children in their classes, and 63 (5.9%) were unsure about accepting diabetic children in their classes. 561 (75.4%) of the participants answered that diabetic children could attend the physical education sessions. 125 (16.8%) of the teachers declared that they were unsure about this question, while 58 (7.8%) stated that diabetic children are not eligible to attend physical education classes.
Only 460 (61.8%) of the participants believed that the diabetic child should take sweets or juices before physical activities. Regarding diabetic emergencies, 558 (75.0%) of the participants reported absence of trained person who could deal with Attitude indicators about diabetes at the school setting (Table 4) : 587 (78.9%) of the teachers knew that tremors and sweating means hypoglycemia in diabetic student and 627 (84.3%) mentioned that the diabetic child with hypoglycemia should take sweet juice. Only 475 (63.8%) answered that in case of coma, small amount of jam or honey should be put on the mouth of the diabetic child. 154 (20.7%) of the respondents agreed that somebody should be appointed to look after the diabetic children-including the presence of a dedicated school nurse (665; 89.4%).
Effect of gender on the study outcomes:
The gender effect on different domains of our study was significantly different comparing male scores vs. females regarding knowledge and training indicators only. The scores regarding general and specific knowledge, symptoms of the disease, emergency responses, practice and training needs was equally distributed between male and female ( Table 5 ). Effect of type of school on the study outcome: Cross-tabulating the effect of nature of school (primary vs. intermediate) on different domains of our study, scores regarding general and specific knowledge, symptoms of the disease, emergency responses, practice and training needs showed significant gender differences. Scores regarding knowledge and training indicators were equally distributed in both primary and intermediate schools ( Table 6 ). 2.56 ± 0.411 0.000** T 5: Effect of gender on the scores in different domains of study regarding diabetes. *Significant using independent samples "t"-Test and assuming equal variance. **Significant using independent samples "t"-Test but not assuming equal variance.
Discussion
The mission of the College of Medicine, Aljouf University is community serving and citizenship development. This is why the college adopted the community-oriented education system. The college plan for the establishment of the Diabetes Research Center was to promote diabetes research and improve preventive and clinical community services. To guarantee the safety and well-being of the child with diabetes at the school setting, partnership between health and education services is indispensable.
Assessing the level of school staffs, administrators and teachers' awareness of diabetes is supportive for health educators to plan for future enhancement programs. Students with diabetes and their parents report inadequate knowledge, preparation, or support from the school teachers and a lack of education for substitute teachers, bus drivers, coaches, and other ancillary school personnel [14] . Effect of the type of schools on the scores in different domains of study regarding diabetes. **Significant using independent samples "t"-Test but not assuming equal variance. *Significant using independent samples "t"-Test and assuming equal variance.
Poor diabetic control for young people is linked to increased heart complications, peripheral nerve function, and other serious complications [15, 16] . Providing training to the school personnels significantly improves the diabetic child's glycemic control, and furnishes a more supportive school environment [17] [18] [19] . Upon proper support of the students withT1DM not only their academic and social but also their medical outcomes improve [20] .
We planned the present 3-steps investigation to help establishing guidelines for Managing Diabetes at School in Al-Jouf region. Firstly, questionnaires assessed the extent to which primary and intermediate school teachers are knowledgeable about children diabetes mellitus at school setting. Secondly, we tested how school staffs, administrators and teachers reacted to diabetes needs. Thirdly, we highlighted deficiencies in information and training programs that could improve health care for diabetic children at school setting. We observed adequate general knowledge about diabetes among school personnels in Al-Jouf regions. This is attributable to the level of education of participants and the high prevalence of the disease in Saudi Arabia [21] .However, the study also noticed the lack of enthusiasm of teachers to have diabetic child in their class and unawareness about the management of diabetic emergencies among school personnels in Al-Jouf region. In fact, a diabetic emergency as hypoglycemia is life threatening and occurring more frequently in children with DM.
Awareness about complications of DM was found to be similarly low in countries of the region like Bahrain and Turkey [22, 23] . T1DM treatment with insulin needs help from school nurses and teachers. However, the study recorded that only a few schools have school nurses and trained personnels. Consequently, the responsibility of children's health is shouldered by parents. Regarding the information sources about DM among the participants, 40.6% of them reported acquiring their information as a part of their general education. School nurses were reported to be the major source of information for chronic diseases, and are required to obtain concise disease-specific information [24] . Regarding activity and exercise within the school environment, most of the participants answered that diabetic children could attend the physical activity sessions. However, they were not aware about the measures that should be taken before, during or after any activity -such as blood glucose monitoring before and after any activity, consuming additional carbohydrates, and if using an insulin pump, decisions related to whether the pump should be disconnected or temporary basal rates set [25] .
Only one fifth of the participants of our study knew that their schools appoint somebody to look after the diabetic students and/or was trained for checking blood sugar and giving insulin. Less than one fifth of school personnels received training on how to recognize and respond to diabetic emergencies. The study showed that there is deficiency in training programs regarding diabetes at school and the overwhelming majority liked to join such training program. 76.5% of the participating personnels showed willingness to pay the required support to diabetic children at school. This means that majority of personnels would attend and gets benefit from such training programs. Therefore, a positive impact on academic and health performance of diabetic children would be the gain. A comprehensive review of the published literature that examined publications concerned with care of children with diabetes at school and ways of improving it showed areas of deficiencies to be; communication, after-school support, education of staff and peers, school nurse availability, and lunch choices [26] .
Conclusion
This is the first report to check the knowledge about diabetes at school among Saudi teachers in Al-Jouf region. Our data shows that primary and intermediate school teachers in Al-Jouf region have enough general knowledge on diabetes regarding symptoms. However, they were deficient regarding diabetes complications and management. Furthermore, the majority of teachers did not receive training programs on diabetes at school, although majority of them expressed willingness to pay the required support to diabetic children and attend such programs. Therefore, our study suggests that more efforts should be paid to improve knowledge, practice and attitude of diabetes at school setting and its associated complications among primary and intermediate school teachers.
We suggest three stages of training as following: 1) Basic understanding targeting all school staffs through training on how to recognize and respond to the signs and symptoms diabetic emergencies and who to make urgent contacts in case of an emergency, 2) Specific personnels with the responsibility of taking care of diabetic students should receive additional training on managing diabetes, its complications and emergencies, and, 3) Advanced training for a few school staffs should be an in-depth training about diabetes, its routine care and emergencies in support for each student with diabetes.
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